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AMENDMENTS TO SPECIFICATION, CLAIMS, AND 
ABSTRACT MADE VIA PRELIMINARY AMENDMENT 

Amendments to the paragraph beginning at page 1, line 15: 

High performance is required particularly^ in a transistor employed for a logic 
circuit or a system LSI (large-scale integrated circuit) among semiconductor devices. In 
order to satisfy this requirement, the thickness of a gate insulator insulation film of the 
transistor is set to not more than 3 nm. Further ,_a development^ has recently been made 
for reducing the thickness of the gate insulator insulating film below 2 nm. 

Amendments to the paragraph beginning at page 2, line 10: 

The polysilicon film is etched through the mask member in an atmosphere 
prepared by converting a gas mixture containing CL and 0 2 or HBr. Cl : and 0 : , for 
example.4e into a plasma thereby ^ patterning the gate electrode. In this patterning, a 
reaction product adheres to the side wall surfaces of the gate electrode and the surface of 
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the mask member. After formation of the gate electrode, the reaction product adhering to 
the gate electrode is removed by wet cleaning. 

Amendments to the paragraph beginning at page 2, line 1 7: 

It is known that the reaction product is mainly composed of a silicon oxide such as 
SiO x Cl y or SiO x Br y when the polysilicon film is etched by converting the gas mixture 
containing Cl 2 and 0 2 or HBr, Cl 2 , and 0 2 to_a plasma in particular . 

Amendments to the paragraph beginning at page 3, line 26: 

In this case, the etched portion may not be fully filled=t*p but d e fin e produce a void 
when the gate electrode 103 is covered with an interlayer isolation filing and reduce the 
reliability of the semiconductor device. 

Amendments to the existing claims: 

1 . (Amended) A method of fabricating a semiconductor device comprising a 
wafer treatment step performing prcoonbod treatment on _of a first part of the w afer having 
a prescribed first etching property and a second part of the wafer havings a second 
etching property different from said prescribed the first etching property, formed on a 
semiconductor substrate, in a chamber with_a gas for etching, wherein including: 

sa i d w afer treatment step includes an etching gas supply step of introducing=sa*4 
the gas for etching into=s&*4jhe chamber, and 

assuming that a time between introduction of=sa4d the gas for etching into=sa*d the 
chamber and starting of etching ofisaid the first part of the wafer is referred to as a first 
starting time^ and a time between introduction of=sa*4 the gas for etching into=sa*4jhe 
chamber and starling of etching ofe&kt the second part of the wafer is referred to- as a 
second starting time, longer than said first starting time, a time for carrying out said 
supplying the gas for etching gas supply step is for a time longer than=ss*4_the first 
starting time=a^4 but shorter than^md the second starting time. 
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2. (Amended) The method of fabricating a semiconductor device according to 
claim 1 , wherein the time difference between=sa*4jhe first starting time and=s#*4_the 
second starting time is not more than about 5 seconds. 

3. (Amended) The method of fabricating a semiconductor device according to 

claim 1 , further comprising otopo of : 

frying nn innnlntnr a gate insulating film on=sakl_the semiconductor substrate, 

and 

forming * r-nnHnptivc region gate electrode on aaid inoulator the insulating film. 



wnereiii 



p a i d a t cp o f f o rming nnirl in^M 1 ^ film innlnHnn n nt cp of fan ni ng a gate mcul tito r 



film 
1 1 1 1 1 1 ^ 

:aid :t r p n f f-rmi-^ ™^ nnndnntiim mmnn includco a otcp of forming a gate 
electrode part on paid gate insulator film, 

8m 4 t he first part of the wafer contains a reaction product generated before 
forming=sa*d the gate electrode part for , covering the ourfacc of a aid gate inoulator 
insulating film and the ourfacc of oaid gate electrode=psrt, 

satdjhe second part includes said gate inoulator insulatin g film, and 

sa*4 the gas for etching includes hydrofluoric acid= 



4. ( Amended) The method of fabricating a semiconductor device according to 
claim 1 , wherein oaid wafer treatment otcp includco an added gao oupply otcp of including 
introducing^ reaction accelerating Pas into the chamber before introducing the gas for 
etching for further reducing=sa*d the first starting time in tu aaid c hamber b r f n r r - n d 
etching gao oupply otcp . 

5. (Amended) The method of fabricating a semiconductor device according to 
claim 4. wherein oaid added gao oupply ntcp and oaid etching ga^ jupply :t cp ir r 
including alternately c a rr ied out in oaid a afer treatment nt np introducing thc _reaction 
accelerating gas and the gas for etching. 
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6. (Amended) The method of fabricating a semiconductor device according to 
claim 4, wherein paid added goo oupply otcp 10 oontinuoualy carried out aloo after naid 
etc hing g a: including continuously adding the reaction acceler ating p as after starting 
supply u lcp L utartcd in aaid wafer treatment otcp of the gas for etchin g. 

7. (Amended) The method of fabricating a semiconductor device according to 
claim 1, wherein oaid „afcr treatment jl e p include rtn evacuation otep n f jndudmg 
evacuating=sa«l_the chamber, and uaiJ l variati o n it rp " but not earned out at leant while 
the gas for etching gao oupply ctcp is carried out being supplied . 

8. (Amended) The method of fabricating a semiconductor device according to 
claim 1, further comprising otepe of : 

forming a conductive layer on oaid ocmi eo nduetor cubotratc through a gate 
innulntor insulating film nr. the semiconductor substrate, 

forming a layer for defining a mask on=ss*4the conductive layer, 

etching=sa*4_the conductive layer through a mask of=*a*4_the layer for defining a 
mask, thereby forming a gate electrode, and 

removing-ssWjhe layer for defining a mask remaining on^*4_the gate electrode 
after formation ofisaid the gate electrode, wherein 

aaid i'. fli e r tr ci tm i nt rt r p in- 1 -' *™ " nt T nf "™<"'™ r ^ 1jvC1 ' for defin i ng n 

sa^the first part of the wafer includes-sawlthe layer for defining a mask, 
s#*4_the second part of the wafer includes=sa*4jhe gate insulator film, and 
hydrofluoric acid gas is supplied as the gas for etching gab i n aaid etching 
> to remove the laver for def ining a mask. 

9. (Amended) The method of fabricating a semiconductor device according to 

claim 8, wherein aaid e tching gao oup p ly atcp in r epet itively carried u ut in aaid lV-r 

trnntmnnt ntnp including r e peatedly su pply in g the g as for etching . 
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10. (Amended) The method of fabricating a semiconductor device according to 
claim 9, wherein oaid wafer treatment otop inoludco an evacuation otcp includin g 
evacuating-saidthe chamber, and=sa*4 alternatively supplying the gas for etching-gas 
oupply otcp and oaid evacuation otcp are alternately carried out evacuating the chamber . 

11. (Amended) A wafer treatment apparatus for performing preocribed treatment 
st* treating a first part of the wafer having a prcocribcd Jlrst etching property and a second 
part of the wafer having-aa a second etching property, different from oaid prcocnbcd jhe 
first etching property , formed on a wafer, with_a gas for etching, comprising: 

a fhamher ntnring oaid tor holding a wafer: 

an etching gas supply part supplying=sa*4_the gas for etching into said chamber: 

and 

a control part controlling supply of-««4the gas for etching from said etching gas 
supply part into said chamber, wherein said control partes, assuming that a time 
between introduction of=sa44 the gas for etching into said chamber and starting of etching 
oM_the first part of the wafer is referred to ao a first starting time and a time between 
introduction of=sa*i_the gas for etching into said chamber and starting of etching of-#a*4 
the second part of the wafer is referred to ao a second starting time, longer than^djhe 

first starting time, a fiiin.li if niipplyinrj mviri nipplie* the gas for etching from said 

etching gas supply part into said chamber^ for a time longer than^a*4_the first starting 
time=aw4 but shorter than=sa*4_the second starting time. 

1 2. (Amended) The wafer treatment apparatus according to claim 1 1 , wherein the 
time difference between^ Jhe first starting time and^Jhe second starting time is not 
more than about 5 seconds. 

13. (Amended) The wafer treatment apparatus according to claim 1 1 , further 
comprising- an added gas supply part supplying^ reaction accelerating gas, for reducing 
^ the first starting time, into said chamber, wherein said control part inoludco a 

r muii rn n pplyinfj^i d supplies the reaction accelerating gas from said added gas 

supply part into said chamber before supplying=s#*§Jhe gas for etching. 



A5 



In re Application of i et al. 

Application No. Unassigned 

14. (Amended) The wafer treatment apparatus according to claim 13, wherein 
said control part inoludoa a function of alternately oupplying oaid supplies the gas for 
etching and=sa*4 the reaction accelerating gas. 

15. (Amended) The wafer treatment apparatus according to claim 13, wherein 
said control pa«t in *1hHpp n fnnntinn of mipplying naid supplies the reaction accelerating 
gas=&ts© while supplying-sftidthe gas for etching. 

16. (Amended) The wafer treatment apparatus according to claim 1 1 , further 
comprising* an evacuation part evacuating said chamber, wherein said control part 
include: a fnrr tj ™ nf nnt npnrntina prevents said evacuation part=a*4#ast from operating 
while supplying=sa*d_the etching gas. 

17. (Amended) A cleaning method of cleaning a wafer after formation of a gate 
electrode, including removing a reaction product formed by etching with hydrofluoric 
acid gas, after forming^ the gate electrode that has been patterned by=sa#4_thc etching 
with a mask on a semiconductor substrate, through a gate insulating film. 

18. (Amended) The cleaning method after formation of a gate electrode 
according to claim 1 7 whnrnin the time for including removing=8a*4_the reaction product 
with caid hydrofluoric acid gas4s within4fe#a reaction time difference between a time 
when-eftH* the reaction product is oeraped etched by=satd_the hydrofluoric acid gas and a 
time when-said the gate insulator insulating film is-seyaped etched by the hydrofluoric 
acid gas . 

19. (Amended) The cleaning method after formation of a gate electrode 
according to claim 1 8, wherein-said the reaction time difference is repetitively set, 
thereby rcmoving=8a*4_the reaction product with-eai4_the hydrofluoric acid gas. 

20. (Amended) The cleaning method after formation of a gate electrode 
according to claim 19, wherein=sa44 a semiconductor substrate for med with said including 
the gate electrode is set in a chamber, and=sai4_the reaction time difference is repetitively 
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set h yil| n nting ntnpn n f repeatedly evacuating=sa*d_the chamber and charging=sa*4_the 
chamber with=sat4 the hydrofluoric acid gas. 

Amendments to the abstract: 

ABSTRACT OF THE DISCLOSURE 

In a wafer treatment apparatus, a hydrofluoric acid gas supply pipe and an 
evacuation pipe are connected to a chamber stemtg holding a wafer for performing 
proooriboda treatment. A control part ii> pirn idcd for contr n lling ^ontrols supply of 
hydrofluoric acid gas. ine control pan >ei» a umc to. 3 upp.»-"e. " ,c • ^.i-ic..^ 
into the chamber=te^#_thaiis longer than a time-a^ until starting of etching of a 
reaction product and shorter than a timc=ap=te until starting of etching of a gate=H 
insulating film. Thus,=©rty the reaction product can be substantially etched without 
etching the gate mmilntor insulating film. 
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